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摘        要 
分子识别是超分子化学研究的重要内容之一,它包括对中性分子、阳离子
和阴离子的识别。其中阴离子识别较前两者发展相对迟缓,亟待丰富和发展新
型识别体系。我们提出应用质子偶合电子转移 (Proton Coupled Electron 





































别受体,考察阴离子与 DMABA之间的 PCET作用过程。在乙腈中 HSO4− 猝灭
DMABA的双重荧光,其荧光猝灭行为符合 Stern-Volmer理论,猝灭常数 Ksv为
2.03×104 mol−1 L。吸收光谱显示,HSO4−与 DMABA形成了 1:1型稳定的配
合物，醇效应和 1H NMR滴定结果均表明阴离子配合物中的氢键作用；HSO4− 





































(ESI) 质谱等多种手段研究了 DMABATUB 与阴离子结合模型,并应用 PCET
理论较好地解释了阴离子配合物的发光行为。 
为了深入研究氨基硫脲受体与阴离子间的独特识别作用,合成了系列

































较强的阴离子如 AcO−、F− 和 H2PO4− 等可使 NBATUB的乙腈溶液由无色变为
红色,其颜色变化趋势为 AcO−>F−>H2PO4− >> HSO4−~ Cl−~ ClO4−；等摩尔系列
法研究结果显示主客体分子间形成了 1: 1型稳定配合物；溶剂效应、醇效应














































































峰，溶液的颜色由无色变为黄色。N, N’-二(对硝基苯基)联硫脲 (biDBTUdN) 
对阴离子具有更为独特的识别作用，受体分子在乙腈中的最大吸收峰为
382nm, 对氟离子表现出极高的灵敏度和较好的选择性，裸眼可区分具有重要
生理作用的阴离子如 F−, H2PO4− 和 Cl−。F−可使受体溶液由无色变为红色、
H2PO4− 变为黄色、AcO−变为浅橙色、其它离子不能引起颜色变化。采用摩尔
比法确定 biDBTUdN与阴离子形成了 1:2型阴离子配合物；醇效应和 1H NMR






















































Molecular recognition is an important research area in supramolecular chemistry. The 
development of anion coordination chemistry is delayed compared with neutral molecules and 
cations. It is therefore necessary to construct novel anion receptors. In this thesis, we constructed 
intamolecular charge transfer (ICT) fluorescence ionophores based on proton coupled electron 
transfer (PCET) model and chromophores with ground-state ICT. Several highly selective and 
sensitive sensors for anions were developed.  
This dissertation consists of five chapters. 
In Chapter 1, researches in the development of anion recognition were briefly reviewed. 
The coordination chemistry of anions has received little attention over the last 30 years when 
compared to that devoted to coordination chemistry of cations. The development of anion 
sensors, however, becomes a of current attention, mainly because of the understanding that 
anions play key roles in biology, medicine, catalysis and environmental sciences. Therefore a 
number of anion recognition systems have been reported.  The content of this chapter includes: 
(1) structural characters of anions, (2) noncovalent interactions existed in anion coordination, (3) 
electrochemical recognition of anions, and  (4) optical sensing of anions. The research proposal 
of this dissertation was presented according to the developments of anion recognition researches. 
Chapter 2 describes synthesis and characterization by IR and 1H NMR of the ca.40 
receptors designed in this thesis for sensing for anions. These receptors include 
N-(p-dimethylaminobenzoyl)thiourea derivatives, N-(p-dimethylaminobenzamido)- 
N’-phenylthiourea derivatives, N-(p-nitrophenyl)-N’-phenylthiourea derivatives, 
N-(p-nitroanilino)-N’-phenylthiourea derivatives, N-(p-nitroanilino)-N’-phenylurea derivatives, 
and bi(N-phenyl)thiourea  derivatives. 
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